Key indicators: single-crystal X-ray study; T = 141 K; mean (Pu-O) = 0.004 Å; R factor = 0.015; wR factor = 0.037; data-to-parameter ratio = 26.3.
The anion of the title complex, Cs 2 [PuCl 4 O 2 ], adopts a pseudo-octahedral geometry (2/m crystallographic site symmetry) with two plutonyl oxide ligands in axial sites and four chloride ligands occupying the equatorial plane. Charge balance is maintained by two caesium cations per tetrachloridodioxidoplutonate(VI) anion. Principal bond lengths include Pu-O = 1.752 (3) Å and Pu-Cl = 2.6648 (8) Å .
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Experimental
Crystal data 
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Data collection: APEX2 (Bruker, 2003 ); cell refinement: SAINTPlus (Bruker, 2001) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 2000) ; software used to prepare material for publication: SHELXTL. 
Comment
The title compound, (1), is isostructural with the uranium analogue Cs2U(VI)O2Cl4 and the neptunium analogue Cs2Np(VI)O2Cl4, which crystallize in the space group C2/m (Hall et al., 1966; Watkin et al., 1991; Wilkerson et al., 2007) . The Pu atom sits on a site of 2/m crystallographic symmetry; the twofold rotation axis bisects the Cl-U-Cl angle, and the plutonyl axis lies in the mirror plane. The plutonium metal is coordinated in a pseudo-octahedral fashion by two oxo groups and four chloride ligands. The oxo groups of the plutonyl ion lie trans to one another with a bond angle of 180.0 (3). This angle is equivalent within 3 σ to those reported for the limited number of plutonyl structures published (range 178.0 (4)-179.4 (2)) (Bean et al., 2004; Bean et al., 2005; Grigoriev et al., 2004; Runde et al., 2003) . This value is within the range reported for the majority of actinyl compounds (Grenthe et al., 2006) . The Pu-O(oxo) distances are 1.752 (3) Å. Although there are no reported six coordinate plutonyl structures with which to compare, this value is within range of Pu-O(oxo) bond lengths reported for seven coordinate plutonyl structures (1.727 (4)-1.771 (11) Å) (Bean et al., 2004; Bean et al., 2005; Grigoriev et al., 2004; Runde et al., 2003) . The chloride ligands lie in the equatorial plane of the plutonyl ion, and the Pu-Cl bond distances are 2.6648 (8) Å. Although there are no plutonyl chloride structures reported, these values are longer than Np-Cl bond lengths reported for six-coordinate Cs 2 NpO 2 Cl 4 (2.653 (3) Å) (Wilkerson et al., 2004) .
Experimental
Caesium chloride (0.021 g, 0.12 mmol; Aldrich, 99.999%) was dissolved in 2M HCl (0.5 ml; Aldrich, ACS reagent, 37%), and this solution was added to a stock solution of 0.063 M Pu(VI)O 2 2+ in 2M HCl (1 ml, 0.063 mmol; Fisher, Certified ACS Plus) (Sessler et al., 2002) . The vial containing the solution was covered loosely with parafilm and allowed to stand for 2 weeks at room temperature. Following evaporation of the solvent, dark golden-brown blocks formed. A dark golden-brown block of 0.22 x 0.18 x 0.12 mm was cut from a larger crystal, and then thinly coated with epoxy and placed in a capillary. The capillary was coated with a thin film of acrylic dissolved in ethyl acetate. (Note: this triple containment was necessitated by the health hazards of transuranic materials.)
Figures Fig. 1 . Molecular structure (70% probability displacement ellipsoids) of Cs 2 PuO 2 Cl 4 and the atom-numbering scheme used in Table 1 . Symmetry codes as in Table 1 . 27 parameters Extinction coefficient: 0.0050 (2) Primary atom site location: structure-invariant direct methods 
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